Rapeseed-mustard ranks second among edible oilseeds and
contributes to more than 30% of edible oil in the country. These
group of crops comprise raya or Indian mustard, Brassica rapa,
gobhi sarson and black mustard. Indian mustard (Brassica juncea
L.) isanimportant oil seed crop, possessing more than 80% area of
rapeseed-mustard, extensively grownin north and north-west India.
Mustard oil contains high amount of essential fatty acidsand isthe
richest source of essential fats-Omega-3 al pha-Linolenic acid
(ALA).The crops occupy an area of 7.99 million ha, yield 11.96
million tons (2021-22) with average productivity of 1497 kg/ha.
Thecropisamajor source of incomefor marginal and small farmers
of irrigated as well as rain fed cropping system. Besides various
challenges in production, pests and diseases are one of the major
limitations and needsto betackled by | ocation-specific management
approaches under farmers' participatory mode. The major pest
includes Broomrape, aphid and painted bug, while Sclerotiniastem
rot, white rust, Alternaria blight and powdery mildew are major
diseases. These pests cause yield loss ranging from 10 to 96%.

Broomr ape (Orobanche aegyptica)

Broomrape weed is one of the key pests
of mustard, which has threatened the
mustard cultivation over large area in
Rajasthan and Haryana. This is a
phenerogamic hal o-parasitic weed, which
grows on the roots of crop plants in
response to germination stimulants
secreted by its roots. The parasite
appears as clumps of whitish, yellowish,
brownish or purplish broom al ong with the mustard stem at ground
level. It consists of a stout stem, 25-35 cm high and covered by
small thin and brown scaly leaves. When affected host plants are
up-rooted, the parasitic roots are seen intertwined with the host
root system. The seed of the parasite survives many years in soil
or as seed contaminants along with mustard seed.

Mustard aphid (Lipaphiserysimi)
This is a key pest of rapeseed-mustard and widely distributed,

wherever the mustard crop is grown. It
causes loss to the crop from December to
March. This pest can cause lossfrom 25 to
40% and more active at flowering stage of
the crop. Both nymphs and adults suck cell
sap from different parts of plant. Insect
secretes honeydew, which results in black
fungus growth called sooty mold. Economic
threshold level of thispest occurswhen pest
population reaches 25 aphids/ 10 cm length
of central shoot and when 30 per cent plants
are infested.

Painted bug (Bagrada cruciferarum)

Thispestismoreprevalent in lighter soils
of drier region in the state of Rajasthan,
Haryana, Punjab, Uttar Pradesh, Madhya
Pradesh and Chhattisgarh. This pest is
black in colour with yellow markings over
the body. This pest attacks the crop at
two stagesinthe seasoni.e. at initial stage
in October-November and crop maturity
stage in March-April. The nymphs and
adults suck cell sap from plantsat seedling
stage and oil from seed at maturity stage of the crop. Severe attack
of this insect results in whitening of leaves leading to complete
drying up of plant, which necessitates re-sowing. Bug can also be
seen feeding on the harvested material lying on the threshing floor,
which reduced the oil quantity by sucking pods.

Sclerotinia stem rot (Sclerotinia sclerotiorum)

Sclerotinia stem rot is the major disease
of mustard crop. Its infection at early
stages of plant growth resultsin complete
failure of the crop, whereas|ateinfection
lowers the yield quantity and quality as
well. The disease appears as elongated,
buff to light brown water soaked lesions,
which later rot and are covered with white,
cottony mycelial growth of thefungus. All
the affected parts of the plantsrot in cool
and wet weather. The affected plants show stunting and premature
ripening, shredding of stem, wilting and drying. If we split and open

the affected stem, black sclerotial bodies are found in the pith of
the stem. The highest Sclerotinia stem rot incidence recorded in
field of mustard growers was 66%, where seed yield was reduced
to 40%, which indicates the importance of disease.

Alternaria blight (Alternaria brassicae)

This is widely distributed, more
destructive and most damaging
disease under epiphytotic conditions
causing yield loss up to 70%. The
disease is characterized by formation
of small light brown round spotson the
lower leaves first and then on the
upper leaves. Later on, these spots
developinto big circular dark coloured
with concentricringsclearly visiblein
these spots. Black lesions also develop on the stem and pods.
Lesions on the pods cause infection in the seeds, which become
small, shrivelled and shrunken.

White rust (Albugo candida)

Thisdiseaseismore common in Himachal
Pradesh, Haryana, Punjab, Gujarat,
Rajasthan, Uttar Pradesh, Uttarakhand,
Madhya Pradesh, Chhattisgarh, Bihar,
Jharkhand, West Bengal and Maharashtra.
It attacks all aboveground plant parts
except roots. The disease appears as
prominent white creamy scattered rai sed and roundish pustuleson
the under surface of lower leaves. Many pustules coalesce and
form large patches, which cover entire lower surface of the leaf.
Thisdisease when appears on stag head phase distortsinflorescence,
whereit causes hypertrophy and hyperplasia causing heavy lossin
yield. White and creamy pustul es also appear on the hypertrophied
parts. Affected branches bears no silique thus causing 17-34%
loss in yield. Late sown (November) crop
suffers more from this disease.

Powdery mildew (Erysiphe
cruciferarum)

Powdery mildew is adisease of warmer and
drier tracts, where mustard crops are grown.
The diseaseis gradually becoming common

with shortening of winter and climate change. The disease usually
arrives in later part of crop growth. However, it is also observed
during vegetative stage, whereby the pathogen could cause
significant loss to the crop. Powdery mildew appears in form of
dirty white, circular floury (powdery) patches on both side of lower
leaves of infected plants. Under favourable conditions (relatively
high temperature), the floury patchesincreasein size and coalesce
to cover theentire stem and leaves. Severely affected plantsremain
poor in growth and produce less silique.

Coccinella

Grubs of thisinsect are weak and their body
part are well developed. Their adults are
bright, yellow, orange and deep red colour.

Chrysoperla carnea

Lacewings of adult insects are light green
colour with 12-20 mm length. Their wings
aretransparent and greenish yellow in colour
and body is soft.

Trichoderma

Thisisanimportant fungal bio-agent. Their
colony is generally green. Trichoderma
fungus is used in management of various
diseases, namely whiterust, Alternariablight
and Sclerotinia stem rot of mustard

For prevention of losses due to pests and keeping them below
economic threshold level in mustard crops adopt integrated pest
management. Thevalidated interventionsof |PM for mustard across
locations over seasons are furnished as follows:

< Deep summer ploughing: Deep summer ploughing by soil
turning plough
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Drainage of water: Prepare level and well drained field to
ensure proper drainage of water

Destruction of crop residues: Collect the crop residues and
disease infected plants of previous crop and keep the field
neat and clean

Appropriatecrop rotation: For the management of key pest
broomrape weed, follow cereal crop rotation

Balanced use of fertilizers: Follow balanced dose of
fertilizersi.e. N80:P40: K40 and 15 kg zinc sul phate +sul phur
as per location specific recommendation per ha. Dueto higher
dose of nitrogen in crop, incidence of aphid and severity of
diseases increased

Soil augmentation: Soil augmentation with Trichoderma
based product @ 2.5 kg/ha pre-incubated in 50 kg of well
rotten farmyard manure to reduce the severity of soil-borne
diseases

Sowing at appropriatetime: Sow the mustard at appropriate
time (01 October to 31 October) as per location specific
recommendation of the region

Certified Seed: Sow improved healthy and certified seed
of regional specific variety / hybrid

Seed treatment: In painted bug endemic region, first treat
the seed with imidacloprid (70 WS) @ 7 ml/kg seed. After
that seed treatment with Trichoderma based product @10 g/
kg or with freshly prepared aqueous garlic bulb extract (2%
wiv)

Proper spacing: Avoid heavy seed rate and maintain
recommended spacing between row to row and plant to plant

Early irrigation providestolerance to crop against painted bug
Hand picking of aphid-infested twigs in the initial attack of
aphid

Protect the natural enemies of aphid like Chrysoperla,
Syrphid, Coccinella etc. from insecticides

Conservation of natural enemiesof Aphids namely Coccinella
septempunctata, Chrysoperla carnea, Syrphid fly, etc.

For environment friendly management of mustard aphid, spray
of Azadirachtin 300 ppm @ 5 ml / | of water

Rogueing out of unwanted, diseaseinfected and insect infested
plants

Uproot Orobanche plants before flowering to reduce spread
of Orobanche seed

Application of two drops of soybean oil per young shoot of
Orobanche, reduce it infestation

Removal of heavily diseased plants from the field and apply
need based spray of freshly prepared aqueous garlic bulb
extract @ 2% (w/v)

Regular monitoring of crop and need-based spray of
appropriate pesticide

Use of 4 (four) bee colonies/ ha at early bloom stage

Foliar spray of freshly prepared agueous garlic bulb extract
@ 2% (w/v) at early bloom

Removal of heavily infected / infested plants from the field
and apply need-based spray of freshly prepared agueousgarlic
bulb extract (2% wi/v)
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Need-based spray of thiamethoxam 25 WG @ 4 gm per 10
litre of water when mustard aphid population cross ETL (25
aphids/ 10 cm central shoot)

Need-based spray with a mixture of metalaxyl (4 %) and
mancozeb (64%) @ 2.5 g /I of water when there is more
severity of white rust on inflorescence

Follow spray schedule in standing crop when pest attack is

morethan tolerance limit

in order to enable reduces soil inoculum

Economic Analysis

Crop stage based validation of |PM package was undertaken in
170 ha on farmers' fields in famers' participatory mode of
approach in state of Rajasthan, Haryana and Madhya Pradesh,
Indiain collaboration with SKNAU, Jobner; CCSHAU, Hisar
and RVSKVV, Gwalior of respective State during 2014 to 2022.
The key determinants of cost and returnsin crop were compared
across the IPM package and farmers’ practice, which provided
10% advantageto IPM over farmers' practices. Thelarge scale
validation of IPM approach in farmer’sfield indicate the utility
of package in terms of crop productivity, better rate of return
for money invested and enhanced income per unit area of land.
Each additional rupee invested in the adoption of IPM package
in mustard gave Rs 5.1 in return thus giving good economic
logicfor itsadoption.

Based on symptom of early ripening of Sclerotinia rot affected
plants, rogue out infected plant before theformation of sclerctia
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